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Abstract of the contribution: This contribution reviewed the relationship between PC5 Signalling protocol and the PC5-RRC signalling during the unicast link establishment, and proposed to have an integrated operation.
1. Introduction

The incoming LS from RAN2 (S2-1904883/R2-1905332) on protection of PC5-RRC messages for sidelink unicast communication stated that:
In the meantime, RAN2 is currently discussing whether PC5-RRC messages are initially exchanged between two UEs for unicast during PC5-S link setup, before upper layer security association, or after PC5-S link setup. Thus, we wonder if a PC5-RRC message carrying UE capability or AS configuration can be sent without protection e.g. for initial exchange of PC5-RRC messages.

In addition, the RAN2 has agreed to have an email discussion regarding the matter:

[Email DISC#702]: Identify detailed PC5-RRC signaling flows with the combination to PC5-S signalling (including the issue whether to have one step or two step procedures, what UE capability information should be exchanged between UEs, etc.)  
It is obvious that the question is on whether PC5-RRC signalling will happen together with PC5-S signalling, or it happens after the PC5-S signalling. 
This contribution reviewed the drawbacks of the option of using separate signalling, and proposed to have a combined operation.       
2. Discussions
The current PC5-S signalling procedure is defined in TS 23.287 clause 6.3.3.1:
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It is clear that if the PC5-RRC is to be designed a separate procedure it will happen after step 4 and before step 5. 
There are several drawbacks if that is the case. 

Firstly, there is a need for at least 1 more roundtrip of signalling (i.e. step 3-4 for PC5-S, and another roundtrip for the PC5-RRC signalling) before the two UEs (e.g. UE-1 and UE-2) can start the data communication. This creates additional delays. Considering that the step 3 and 4 can only use broadcast mode at AS layer (because before the PC5-RRC signalling there is no configuration for unicast), the delay could be relatively long, depending on the AS layer transmission mechanism for broadcast messages. If additional security related signalling is considered, the delay could be even longer. 

For V2X type of communication, the vehicles could move at relative high speed, and such extended delay for the link establishment would render the unicast link less useful in some situations. 

Observation 1: Separate PC5-S and PC5-RRC signalling would increase delay in establishing the PC5 unicast connection.   

In addition, if PC5-S is sent separately from the PC5-RRC signalling, it means that the messages have to be transported over the user plane, e.g. step 3-4 of the above procedure. This means that the PC5-S does not have preferential treatment at AS layer. Without the PC5-RRC layer, the PC5-S messages can only be sent over the SL DRB instead of SL SRB. 
This is obviously less desirable comparing to the Uu reference point design, where the NAS messages are transported over the RRC in SRBs. In order to achieve the same level of preferential handling for PC5-S signalling, it is necessary to also carry PC5-S within the PC5-RRC message.   
Observation 2: Separate PC5-S and PC5-RRC signalling would lead PC5-S being carried over user plane, and deviates from the Uu reference point design.
With reference to the figure above, it is relative straightforward to carry the PC5-S message in the PC5-RRC message. For example, step 3 and 4 correspond to the SRB0 signalling, and subsequent PC5-S messages could be carried over SRB1. 

The RRC message can carry the PC5-S message within its container and passed to V2X layer to handle, in the similar way how NAS messages are handled over Uu reference point. 

 Observation 3: Carry PC5-S message within PC5-RRC message is relatively straightforward. 
Proposal 1: Proposed to integrate the PC5-S within the PC5-RRC signalling, so that the PC5 unicast link establishment could be expedited.  

3. Proposals
Send a LS to RAN2 to indicate SA2's preference of having a combined signalling procedure for PC5-S and PC5-RRC for unicast link establishment, i.e. carry the PC5-S within the PC5-RRC signalling. 
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